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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a high strength 
hot rolled steel sheet which has excellent corrosion 
resistance and stretch-flanging properties. 

SOLUTION: The hot rolled steel sheet has a composition 
containing, by mass, 0.03 to 0.10% C, 0.05 to 1.2% Si, 
1.0 to 2.0% Mn, 20.05% P, 20.01% S, 20.005% N and 
0.01 to 0.05% Al, and, if required, containing either or 
both selected from Ti and Nb so as to satisfy 
-0.052{Ti+(48/93)xNb-(48/12)xC-(48/14) x N-(48/32)xS}2 
0.2, and, if required, containing Cu, Ni and Ca, and the 
balance Fe. The thickness of an oxide film containing 
Fe 2 Si0 4 on the surface is <5 ^m, and the area ratio of a 
bainitic ferrite phase in the cross-sectional structure 
is 3 80%. In the method of producing the hot rolled steel 
sheet, the steel is heated to 3 1,150°C, is rough-rolled, 
is thereafter coiled at 21,150°C, is subjected to finish 
rolling as-uncoiled so as to be completed at an Ar3 
point or higher, is subjected to high speed cooling 



to 2500°C, and is they coiled at 300 to 500°C. 
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c : 0. 0 3 - 0. 1 096, 
Si I 0. 0 5-1. 2 96, 
Mn : 1. 0 - 2. 0 96, 
P : 0 . 0 5 96WT, 
S : 0 . 0 1 96WT, 
N : 0 . 0 0 5 96WT, 
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[0 0 15] 
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[0 0 2 1 \ Si : 0. 05-1. 2% 0 Si (±fft>"7 
5 > vM4 * *ffc 3 * 4 C fc fc < »« * IS** 4 *> U 

J*Pftl|T*#4-< 4-4OT'-e-<0±K(± 1 . 2%ttl,„ 
[00 2 2] Mn: 1. 0-2. 0% o Mn(iC, Si 
tt<>uai««>WSftSftU#3»«:7C3R-C*i), 1.0% 
&±<±**T3*4'<# 2. 0%?r®x.T-i-* 

[0023] P:0. 05 %tlTo P (±Bi§5^^7cS t 
#fi/<-<7)^1±(lS ; fJW$:S.I?-t-6 r )t ; 0. 0 5%WT 

tc-t-4#&> ? *4 0 

[0024] S:0. 01 %lXTo S (±M n S & t'CDft 
W6a Sr L T # [>'7 9 > v tt * *f 1 2 ■* 4 flfe, C * ft 

itim*!-*-^ a* o. o i %mT-c**iifH ! Ssn 

[0025] N:0. 00 5%J-J.To N(± A 1 Nfcfc'O 

0. 0 0 5%W.Tr-*^I^S$tL^ 0 
[0 0 2 6] A 1 : 0 . 01-0. 05% o Al l±jf §» 
IKKO^totcO. 0 1 %Ja±i£SDi-£'J&3^**&a t , 
0. 0 5%*iB;lT***afc£fS»a»»*ifi*fl:l,T 

i^p<o#jtL^±.(Ojg*t^c.fe«) Li.v^cor-o. o l- 

0. 0 5%<0|gBfc1-& o 

[0 0 2 7] Ti, NbO-JiiwliSS: 
-0.05^ lTi+(48/93) XNb-(48/12) XC-(48/14) XN-(48/3 
2)XS| ^0.2 

T i N b (± C , Sioi^'N^Wai^i: L"C@^1- 

5C tt-ioTii1S<0»DXtx^|6]±?-ti-4 (</>t>«9>4sc 
avenging^*)*) «S#£-t4 0 dZ-KWiU^tBSH 
fc»*Utt, -E-ttibtiHjgT i fBSNb £ LTl>t>i: 

Tfeft$:h.4±fB5S:0*i7l£}S1!t LTffl^S fcSSJK 
Si"- t3> ? T-#4o 1" £:*>*>, -g-offi^-o. 05*SS 

[00 2 8] Cu : 0. 5-1. 5% 0 Cu(i, 
T-£4„ L^L, 0. 5%W±£i£iDL&v>t-e<0*** 
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li'Jr-Z^o — 1. 5 9&^6lx.r#*$nrv^ tSfi 

tl.o 

[0 0 2 9] N i : 0 . 2-0. 7%»Ni <i±l£C u 

0 . 2 96WJi£v£7jn-f 4C ti ? MS Lv>„ 
— 0. 7 9&£fix.T?&taLT4-eo2&*l±fefnU 
»M*0«tt*.t(r4rtflt&«>-T\ 0. 7 9&5r±Ki:-r 

70 [0 0 3 0] C a : 0 . 0005-0. 0 0 2 5%. C 
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[0 0 3 1 ] fcii, *5feW^i5V^TJiie^|.^»S55'I±F 
e t % 4 T-vv y fta tTOiSWJStfl-*' <b »A-f 4 * 

[0 0 3 2] JfcUiflll*, ff®, j$£P, iJiCT, ^>?«o 

*P^iS)S : 1 1 50-1 250 "Co TiC'PNbCi-t' 
£Si§$-tf4£*t:(iJra&fi«£ 1 1 5 OTCJSLLti-a 

innftaK** 1 2 5 ot^ixi. tx5 rmm<omt 
jo *titfi±m&<omms>&zmtez><7>X'±.m$: 1 2 

5 CCt-f £o 

[0 0 3 3 ] ifi/<-£n^ ;M£l-3£§$t«££JK : 1 1 5 
4<, liM^ttatiiTi:, l l50tHT«:U 

^xw<- tmifiLzt, ft««iait*««L<i6i±-r4o 

co, («l)ESE«t>U»«$^fcr«Hixy-;nttTO) «ft 
±) i:Fe-Si^^M f 4«Li:<<i;l), ^< 
i><r>t!g.t>ixz> 0 

[0 0 3 4] itz. tt/<-«r*H4aLKOTR«, Effi 

8)i ! Ar3 A r3 .£+ 1 0 0 t: t % Z> X 0 
tt*tlfi:<, «ta9 5 0t:<fiFf L < (±9 8 0"Cr-*>4 o 

50 4:*8ti-4Ci:*«r«i: LTv»***, 
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[0 0 3 5] ft±Eii^TiSS : A r 3 A r 3 .5+ 

9e7i££(4Ar3 .^l±tt4 0 ~1S, tt±lfilBE**A 
r3 .6+ 1 0 fctf'J • 7i7-f hffi 

ri*£fifcL*< i-iOf, ±l^Ar3 .6+ 1 0 Ottt 

[0 0 3 6] <%ip : sF*b**Pa* 4 0 K,/WX±.X 3 0 
0- 5 0 0tit*. ffl>*7 5 > iS&lZ&ttfzmig.Z&2> 
fc*U(±, tl'Jn-t^ '7x5^ hffiO^fltSrirpdlJ-f S 

ST* 3 0 0- 5 0 0"CiT*ftiPi--5>'£-S7> { *-l)o — 

&®ftw o±-ei±jfr»a« \z ±m * 151 1 « ^.r i± 4- ^ 

£p&£<o±GH4 1 0 0t/#ttiWffi Lv^o 4 
fc, i**P1?ihfi)S54 ? 3 0 CCl f&< 7 > 

•C, T0t£ 3 0 Otiti. 
[0 0 3 7] 19 i&S : 300-500 ICo 3 0 013 

g *l# tr 7 9 > 14 * »= s.ft s * * o * - xmw. *> 
ssi±3 0 0T2ix±.t-r2>&mt> t &2> o — ;£> -i*u n*-*- 
>v • 7i7-f Hao±j£iWMK«±5 0 OV&Tt-jr&M 
5****o ttz5 0 0X:VkTC&iWL&ZtiZ£ I), -5- 
Of^O^*Pja@-CT i C^NbCrtMfrtiJU 7x7-f h 
*«f»«)H»C***:«^«^S*, M7 5 >->*14<75|6j 

[0 0 3 8] §WKeO«Mta*8tCov>TlfcIJ>H- 

Fez S i 04 £#tr&1b]!?>JP£ : 5 pi mmn (0 £ 

Lfc«l«[0*lii«:#«tc«*Lfc, #*aMMt»««*"^ 
0«»ll»IBISr^Li*o3ExfcK«fr«:ffl*L, ?v 

* \ v-\zz&mmm-z<»miE.t-&®ttmm\zz 

[0 0 3 9] ifeSLttCtt S i 02 ^±tc^-tr 

Fez S i 04 fciU-f-tr*, Fes 0* tFez 
03 ^±C-&tf®7!» f CO)llU«® LTttffcRSr»*LT 
is*). Fes 04 tFez Os Zmz^ts® (4ii#0#i 
g^^-A'R**gfe"ClilJ|!!f±?ri»fe-C*4it, SiO 
z £±U^trS<41fcj£&Sl4U<S^t'§>gfl-&v^ 
t, fc<fct>\ Fez S i O4 *£K*tflBli»Sfe|ifc*3 



(5) #fH) 2003-155541 

5 

tttfL<«*i4Ct4:JlULt. Fez S i 0( 
tfKfkffllOlf S«r 5 jumsMlfcRfcLfcOttCOfc*-? 

[0 0 4 0]&&, TFez S i 0< £-&frS£1tlifi<7»? 
£J i: (4jiy&±0 S i Oz i±iZ-tijlSt F ez SiO 

3£=H-;K7> h -y 7\ • K*, ** h AjJ»£>&* 3 1I$fcJR L 

JO Lfz a Si Oz SriJC-g-trBtllS i Oz co-g^*^ 5 
0%Ja±"C*l}, Fez S i 04 *±U*tr« t (4 F e 
z S i 04 WMf* ! 5 0%W±r**^ Fes O4 t 
Fez Os Sritc-&trJBfcf±wix<b 2o<0KftWO-t'* 
*«5*W-**5 0%&±-C$>Z>Zttfem-t2> o 

[0 0 4 1] Fez S i 04 *-&trM\Me>BZ 

d«»ltnii"»vMat*ft^ffl ! 3a'lt(i|pI±-r40T*F ez s 
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s i 04 **trBKt*o*$jj«o (*) J fcnf^) <>* 
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» * l < (4 9 0 %a±x*$>z> zt^mt lv> 0 4 
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(Xifli) *i i:-ft^fiS:*^^i-^w^7r^«m?S 
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</\ 12 5 om»*D^> tESLi/ Kl^^SffiU 
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